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Abstract-The effects of three glucocorticoids (steroids: hydrocortisone, prednisolone and dexamethasone)
on IgE antibody-mediated immediate hypersensitivity reactions in rats were studied.
Forty-eight hr homologous passive cutaneous anaphylaxis (PCA) was inhibited in a dose response manner by the administration of steroids 2 hr prior to challenge.
When steroids were administered at various times before challenge, each steroid showed different patterns of time courses for inhibition of homologous PCA. Maximum inhibition was obtained 2 hr after the administration of each steroid. The IgE antibody-mediated histamine release from peritoneal mast cells in vivo was inhibited by the administration of steroids. Time-courses for the inhibitory effects of steroids on histamine release were slightly different from those in PCA. The increase of capillary permeability caused by histamine, serotonin, trypsin or hyaluronidase in the rat skin was not affected by steroids.
The inhibitory action of steroids on PCA was not influenced by non-corticoidal steroids (17a-methyltestosterone, androstenedione and progesterone) or arachidonic acid. These results partially explain the inhibitory action of steroids on IgE antibody-mediated immediate hypersensitivity. The inhibition of histamine release would contribute towards the anti-allergic action of steroids but not the antagonistic effect on the mediators.
Also the action of glucocorticoids receptor or the inhibition of arachidonic acid production are not vitally important in connection with the anti allergic action of steroids.
Glucocorticoids
(steroids) are widely used in the treatment of allergic and inflammatory conditions.
Despite the extensive use of steroids in man, studies on the mode of their action to allergic responses have been infrequent.
Recently, much attention has been paid to the mechanism of the anti inflammatory action of steroids. It has been demonstrated that the steroids exert anti inflammatory effects by preventing the release of arachidonic acid from phospholipids with resultant decrease in the production of prostaglandins and leucotrienes (1) (2) (3) (4) (5) Cutaneous reaction by autacoids and enzymes: In groups of 5 rats, each animal was given intradermally the following substances in 0.1 ml saline at different sites on the back: histamine, 50 /lg/ml; serotonin, 10 /ig/ml; trypsin, 50 /tg/ml; hyaluronidase, 250 TRU/ ml. Immediately following this, 1 ml of saline containing 2.5 mg Evans blue was injected i.v. into tail vein. The dermal leakage of the dye was assayed 30 min later. The amount of dye was measured according to the method previously described (6).
Results
Effect of steroids on homologous PCA: All three steroids show clear suppression of PCA in a nearly dose response manner (Table 1) . Dexa showed the most potent inhibition among the three steroids tested. In the experiments to determine the time courses for the effects of steroids on PCA, all three steroids showed inhibition during the 1 to 3 hr period after administration (Fig.  1 ). Pred showed a biphasic inhibition, and Dexa showed a persistent inhibition during a 24 hr period. Effect of steroids on histamine release: When steroids were administered at various times, they inhibited the release of histamine in rat peritoneal cavity (Fig. 2) . Time course patterns of the inhibitory effect are slightly different from those in PCA. Hydro showed a significant inhibition or a tendency to inhibit the release by i.p. administration at 4 to 8 hr before testing. A similar effect was indicated by the administration of Pred at 1 to 4 hr prior to the injection of antigen. Dexa showed the most potent and relatively long-lasting action during the 24 hr period. Cutaneous reaction by autacoids or enzymes: All three steroids except for 10 mg/ kg Pred showed no significant effect on the bluing reactions induced by i.d. injection of histamine, serotonin, trypsin and hy aluronidase (Fig. 3) .
Effect of 17a-methyltestosterone, andro stenedione and progesterone on the in hibitory action of steroids to homologous PCA: In order to investigate the involvement of the glucocorticoids receptor in the anti allergic action of steroids, the effects of three non-corticoidal steroids, 17a-methyltestos terone, androstenedione and progesterone, on the inhibitory action of steroids to homolo gous PCA were examined. A single treatment with the anti-inflammatory steroids caused a marked inhibition of the PCA reaction (Fig.  4) . However, three non-corticoidal steroids, when applied before the steroid injection, showed no effect on the inhibitory action of steroids.
Effect of arachidonic acid on the inhibitory The results presented here demonstrate that the steroids inhibit both the IgE antibody-mediated PCA reaction and histamine release from mast cells in rats. The reason why different results were reported by us and others on the anti anaphylactic action of steroids may be due to certain differences in experimental con ditions. The first is considered to be a species difference.
Negative results on the anti allergic action of steroids were almost always reported in experiments with guinea pigs. The present study has been done with rats. Claman (21) has reported that there are considerable differences between species in sensitivity to steroids. Human, guinea pigs and monkeys are less sensitive to steroids than rats, mice and rabbits. This difference is one of the main reasons for obtaining the different results with respect to the anti allergic action of steroids.
Moreover, our results from the experiments about the effect of steroids on the increasing of capillary permeability in rat skin by autacoids or enzymes were different from the results of experiments in mice foot pads reported by others (5, 22). This may be also due to mice having a differnt sensitivity towards steroids than rats, although both mice and rats belong to high sensitive group to steroids. The second reason for obtaining results that are different from those of others on the efficacy of steroids is the different conditions for administration. Recent work by Tsurufuji (27) , and Tsurufuji et al. (22) have indicated the ability of these compounds to compete with the steroids in binding with a specific receptor in hepatoma tissue culture cells or inflammatory cells in mouse foot pad. Whether or not the potency of the binding activity of non-corticoidal steroids were sufficient in these experiments was uncertain. Further work using radio labelled compounds will be necessary for measuring the competition of two kinds of steroids at receptor site. In conclusion, the results presented here demonstrate that the steroids inhibit IgE antibody-mediated PCA and histamine release from mast cells in rats. The increasing of capillary permeability with autacoids or enzymes, however, was not affected by the steroids; and the inhibitory action of the steroids on PCA was not affected by 17a-methyltestosterone, andro stenedione, progesterone and arachidonic acid. Further experiments will be done to clarify the precise mechanisms of the anti allergic action of steroids. 12-20 (1970) 
